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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the display device 
of high picture quality reduced in longitudinal smears by 
arranging a video signal wire and a color filter layer so 
that they overlap with each other when viewed 
perpendicularly to the planes of substrates. 
SOLUTION: On a 1st substrate (TFT substrate) SUB1 
as an active matrix substrate, a counter electrode CT 
and a pixel electrode PX are arranged. On a 2nd 
substrate SUB2 as a color filter substrate, on the other 
hand, a black matraix BM and a color filter layer FIL are 
formed and on them, an overcoat film OC is formed. 
Then the video signal line DL and color filter layer-FIL 
overlap with each other when viewed from a direction 
perpendicular to the planes of the substrates SUB1 and 
SUB2. Here, the overlap quantity OLQ between the 
video signal line DL and color filter layer FIL is 2 i m. 
Thus, light leaking between the video signal line DL and 
counter electrode CT is reducible. 
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ffi^£SM£fl£KU:U ^fCf^^T^ff ^VG 

(i-D , vg ci) ^liRiE^i^swri© 

(C, VCH^VCL02lr«^^^ 0 ^fS]iffcDl ^ 

4i £ * ai *r m ^ jg m m \* m - ^ -r s * 
[oils] BMfeff-g-mffite, jRftHf^siiiD ufc^miE 

[0 119] ^-IqJttjEfilEifT^a^iS^ 

(ff #fMJ F7^^) ME(?)tt%^^^t^r^ 
[0 12 0] «SafSfiC s t gO#£» #«SgS:C s 

[0121] ^w-effl^T^e^fl-^stsffi^^pmc 
ii3i?*«^^fei«*T«jS:^tuss* (WW 

5l5RT-fc5o 

[0122] X> f^^iC s tglJ, MB b =7 

[0123] AVs = [C g s / (Cgs+Cstg + 
C p i x ) ] X A V g 

:rT', C g s (iil h 7 V^^^ T F T©^- Mi 

av s teA Vg££6M£S®«{fcco^ffc; 

[0 12 4] ^CO^-fh^AV s teJSifiL CKaofcSilliS 

j^f c s tg 
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[0 12 5] JRALCJdBijbPSixSEaEjS^oj&Wii, 

[0 1 2 6 ] lWiSUfci 51-, hm^GTti i £J¥ 

*{WgAS£r3££K»? J; < £*it^s#, V- 

^IISD I , Kt-'-Y >1ISD 2 — — 7 ^ ^ 

©ffi^ifpt, ^oT*£§fiC g s IT 31 
•SttVsli^F ft -g-Vg^V&Stf^ 

[0 12 7] «^M^fe}> ±*&UfcS«ft^K« 

[0128J 117, 11 8*3i:U*I] 1 9 J*#:^K£ J: 
5»fi^!K«<7>»atXS©|ftSigT*>oT, 1^10^*5 
V^T, **<^:£^l3X@^e&^T-&9 , 

* h'Jy^77^) l£*tJEUTE#ttUfc>b<OT, ^-X 

ao^r^^^ffiil^^S^m^ox^^^tc? 7* h 

[0 12 9] ft> ^M^it^^^SJTE^y * h 
hO»^b^^^^«^UfcaS^«3tSr«T, -£;H£r 

[0130] X^A (il7) 
AN6 3 5 JEf7^ (Bd p o^) ^b3fe5TSi5aK^7^S 
SSUB 1 JhlCfllfftf* 3 0 0 nm<7>A 1 -P d , Al- 
W, Al-Ta, Al-Ti-Ta^>^4S*Mg 

l $ V i/?\z. £ 9 K^So 

i:n)S*ir*»*i:(oa»i«Ta»*J!Bg l^r^liR^ic^^ 
^^^-re. *r*UcJ;oT, ^-MIGT, ^ff# 

sgl, ^itcr, ttfam,&m-%-Bc L , IIPL 

1, ^hSKTM, *ii^^7^^CB<7>#l** 

tj«si«k^^^ 7-fvsHg \zmDt£tiiLmm&te'* y 

[0131] X*iB (117) 
^^rT>^-T(^J:»9 PH6. 2 5 ± 0 . 0 5CHSL 

^fta^o. 5mA/cm 2 \Z 5 J: 5 Clllllft-f 6 
[0132] fttC, ^T^tDT^^ ^" (A 1 2 O3 ) COM 

»«Kte£fT3o :^ttir*tio^t5 
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j*g i a* *u ^ht«GT, ^m^mo 

i^JRJSf^l 8 0b nm^i#MHAOF«^iX 

[0 13 3] X^C (Hi 7) 
BUS A* 14 0 nm£) I TO»^^S^lig 2 

[01 3 4] X*£D (018) 

*^S:iJAlt, Biff ^2 2 0 nmO^S ig^i 

IT, mm^2 0 0 nmO i M# a B B Jf S i Jjggr^tf*: 

lI^3 0nm»N ( + ) M# 
its i IH2rl2tt&c 20 
[01 35] X^E (018) 

^Mttk^fe, Ky^ij/f^^t ITS F6OT 
ITN (+) » B s 9 fS il, il^fS i^^iltR 

[0136] X^F (01$) 

[0137] IiG (01 9) 

MJ?^6 0 nm<DC r b & 5*^IJK d 1 €r^^^ ^ y «70 
>^MJ: 0 Sit, 5 kt£J&ff#4 0 0 nmO A 1 - P 
d, Al-Si, Al-Ta, Al-Ti-T a b 
ftS*«*d 2 £;*/*5>* y >^fc£ 5. 

^fld 2^I§A^i«T^;yfy^l 1 

y®|SD2, Hl^m^px, ^iPL2, &5&<><x9 
n ( + ) i* B wsiiS:iyf>m:^ao, 

y — Ku-^^ffl^N ( + ) ®*a£#Bd OSr&fcft 
[0 13 8] I«H (Hi 9) 

^^x-^cvDStcr^^-T^, is ? > ft m. 

^Ty^^^ALt, Rff#5 0 0 nmO^ffcS i 
[0 13 9] ((S^^PNL fcgKftlElE&SffiPCB 
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1)) gf2 OJSBl 2 Lfcf P N L i ^ff 

[0140] ch i itm^/^^PNL%wW)£&z>m 
iicf (Ttti« 5fl«sa:^siHiiistti<7>^» i c 

^y^) -CfoZ> a TCPttil4 t 0 1 3M^Lt' £ ? 

I Cf ^CH l — * h > -Ytm s> 
K • tf^r^ (tab) j; ^S^ti^r-:/ 
^rtyr^^-^, PCBl^ifSTCP^^yry 

£ 3&aEft # m% 0 s&ja oo 2 o » 84 $ ^ 5 B 

[0 14 1] FGPfi7I/-A^7^MyKrfc!?, 
v— ;u K^ — ;* SHD*£#](?&A/^R<t £, ft 

B 1 i:£tti|(Dig»[ai»gSPCB 1 £mftlttU:SHBM-5 
y ^ y h-5r — ^-e*>5o 

[0142] 77^ ^r-y/t-F C t LTii 0 id^f -t 
5^ (9 A/WSiCOSSttl-S n^^^t 

[0 14 3] ((TCPWIi)) ft]f5Lf-01 4 13, 

t?, 0 1 3 fi-&iL^B B H*^/^^c0, «*m2£^ff 

[0 14 4] ^0M£>^T, TTBiiSiaiaJKCH I CD 
A*** ■ SE««15r*> , TTMi**©leI!!&CH I com 

CH I <T>i£ls*f4 KP AD^Bfll^ 

[0145]^TTB, TTM<D#ffl]Wftiffi«S (i§W 

I COA^&U^^^U ^Etttt^UlJ: 0 CRT/ 
TFT^IUIS*tI[HI^$UP^, *#tt«ajWAc 
f \c J: o r /L'PNL tc*«c $ 5o 

[0146] /^y-^TCPfl -t(7>$feffiiaj^/^*^ 

J: 5f-^^twPNLic»3»^ixr^5 0 ^or. 

^W*JfSiSB^-GTM (DTM) (iillPSVl^/^ 

[0 14 7] BF i«#y £ K^^feftS'*— *;7.* 
/^T'l)^ S R Sii*ffi#it^>», ^PB^^ff^^- 

S 0 ^;w^-ys LO^tt!lo±T^7^StR<^l^Pfl 
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[0 14 8] «.3E»IaI»SSPCB 2» %m\B}&m%iP 
CB2ii, IC, ayfyf, S*t*<0@^aSfi^»tt 
JtltPS. COlEfblHl^S^P CB 2Mt*, loot 
ffiSia* tllll^M L fc* J£-ffc £ tiitm&m ^ z> it 

r ^^mm^r ft m^^mm^^-mn 

[0 14 9] S2»IUg&*«PCB 1 tigl&Ialg&StgPC 

[0 15 0] ((m£k&?F=£^=L—^<n±WMm) 0 2 1 

B Li^/<iy ^ ^ 4 h<D-myt*§, MCAI^TH^ 
[0151] =£ v?a— /l^MD L EL v"- K^r — * S HD 

[0152]/<^^70^^MCAI1 *?0 
RF S*:iR^-r5^tC^oT*5!9 , **3fc#G L B tf>fc"J 
lb. sMrfs, StttftffiS P S£,fc G^ne-e- 
t5. 

[0153]/<^7^ M£3fe*B UCIS^ V^-^|h1 

[0154] «HJEW i }) ii it&mm^ J: SJffftfS^ *0 

[0155] /^f^'VhU ^^SStfcSSl ^ 
(TFTSfi) sUBlW7^iSd»^j:D, ^ 
OTFTltSSUB 1 JbKatlPlWSC T £®*flt«iP X 

[oi56] x> TOciiTF T^/r vrmmnmp 
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[0157] — # 7-7^;^ISt*J>?)i2(Dl 
f£SUB2MI3\ ?F**an5t«:3i*bfc"0 , TFT!; 

1 o i ss] si2 <7>x*ss u b 2 ^ a •? h y 

^^BM#^?gja$ixSffii:S^^®l-li«3feSPOL 

2 ;h,T^ -So 

[0159] TFTgfH (f l^Itg) SUB1, $9 

Lc^^-r^^stc^-en-eniBf^^oR i i, ori 
[0160] #mmm<r>¥?mn, vkmt^mv ht^y 

MlDL h1iy — y ^f/^lF I LtfififcS J: 5f-*l 

^iFI L <D$~ — — 9 y ^scO L 1J3 2 v m b 

: W-/<-7 ^yfOL 1 I^^^PiJi', TFT^t£ 

[0161] 12 li*IIJte^J^a*«r^0^i-Sfc*!?(7>t$ 

*# m. coj« n ^^^s © i hi m <r> mmm^m xh&« 

[0 16 2] ^CDi&MM^Xte, ^7-7^'^lF I 
[0163] ^±C0^7t±^^^^^;#^<OM a B B ^ 

[0164] -t-^^'fe, ^rO 1 O^, WlifSDL^) 
«#6«Sco*»tcj; 19 , »«ff#i»DLi:lI#m*PX 

s. y ion ^m-^^DL tttfa^mcT t<om 
[oi65] zco&myt^tn^y hy^^B 

M^«t *?iS3te$ixS36 4 , 7^7 y?-? h ] J ^^BM^tt^c 
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[01661 tot, mMR%<7>~?7 hy ? *<r> 

D L^^tiCT £ <£«ffifiSr*2»MH- 6 - £ 

[0 16 7] 0 3ttiK;*;*T<DWffi'<* — vo— #J£^ 

[0168] ::r-, #fM -eternise v K-^o^^ 

S]toBS:i®ffiS8f^lP)<7>«Y<7> 1/ 2 bfc* I^Btc^i - 

[0 16 9] WimWm£AZ.&tf& £m'^ K£/^ — 

WjitM$^&£B £ LfcBS, jft^TOftJffc: (A- 
B) /BX100 (%) rtiltl^, 

[0170] i:*HWJ^^7wf?Ml:^ 
-to 

[0171] 
1^1] 









10% 




60% 



[0172] S&S£*ig(7>«E^ ^ 7 OK*** 6 

[0 1 7 3] X. *!SmWO*it<7>»l5g^(^3fe«iS 

[0 17 4] ((I»J2)) 0 4 5**35^ 
[0175] *^M')(7)i^w«a6^f i^WJ (H 

[oi7 6] ^mmm<Dmmt. bv?*B 

feUBOL 2 1*2 ju mi: 
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[0 17 7] ^H^'JO^ Q B B ^ggO^> T*«rt5 

i i^Mi|i^fo^Tf?if st, mmmitmm 

fete* (*D rixte, §fett!fB#»DL£: 

feftSLZh, SSSUB2, ^j/^MJ^BM, 
I L, ^^□^[.goc^ijj 

^iir^t), «^ioii^-r^6fc^5 6 

[0 17 8] *H*W^*5^Tt>»!^XS<7>±t^D(i* 
^\ 

70 [0 17 9] 3 » |5lM0^a6is B B ^T 

81^)1 3 H^'jcoflijsRS:^-** l li^W^T^ 
6 0 fc*3, PUT? IS, lIl*<7)8FrS3£#l;:, W&rT&'m 

(Hi) ^-ffe6WT"l^^«t5c 

[0 18 0] ^M'J^Mli, ^77 — ^-f yv^JiF 1 

izMKhz. ~<d£o temmt Ltzm^, m&m^wtv 

SUB 2fl!jQ*Bi££:£.5£, iISUB2, ? v y $ 
20 hli^^BM, ;t — ^ — — 

[0181] fifcoT, Bl^fiEW (11) ^SS 2 3£ft0iJ 
(14) tfckgcLT, R«f|#»DL^>t!Hfi]ilCTi: 

[0 13 2] *HJfe^JiO#it^*5<t5iK^^ 7»M 

[0183] 
[^2] 

f*2 









8% 




60% 



40 [0184] ^(Dwm^mnmmmix^^mtm—x 
[0185] & 2frh, '&mmm<?>m&<?>m**T&6 

0 % # U * 31 ft #1 tf>*i£ T- (5 8 % * jfrf 5 

[0 18 6] *||JE*JCD^p<T«7>a*d5|ISWl CO 1 
0%3&^8%if(SK$il6Wll ^ff-f |DL t2t 

50 m^^-^x h^m^<DmMt^^\ 
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[0187] mmm4}) iew^^ia^ii^ 

[0 1 a 8 J **ftW<7>*SF«tt, R (*) £G (it) <z> 
[0189] roWiS^dS^SW^^r^ff-ffifeSW^ 

msub z^mmm^mmms tmm^mmitfj:^ 

[0 1 9 0] 31, ^WJ(^^Tt)^I§«i^ 
[0191] 

[a^ffi^ftrow] 

[12] ^:^8^{cj:5« E e B ^^^mco^i^^F'Jcoa^ 

[14] ^:^0^(cJ:$M B a B^^gS^m2^IJfe^jo«j^ 
£r & tl H * co m m « *C H T-&> 6 0 
[15] ^:^^;cj;S?^ B 9 a ^^^McoB3^^^J^#fife 

% TF-t x m * <o mmm ^; m & fi 

[06] «§?(^5M^t^4^»j^ 

[17] ^il^r^T^ - v hi) ^^^^^^-^ 
**5 jt v <t> m m & ^ -r e n r* & s 0 

[18] H 7(Z>4~4^tffSK:fctf 5»JR h ^>v^^ 
T FT«lt^6c 
[IK 9 ] 0 7 CO 5- 5#WriR{C*5tf s t g 

[Hi 0] «^#^co^ H e B ^^Sffi^Ilj^^^l^^ 

X$h& 0 

[mil] larsum^ ?>y&fatnfiJjfa<z>m9im-e 
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[[ill 2] ±T^7^SSSUB 1 , SUB 2£r^&> 

^^PNL07h l J^ (AR) JS]52<Z>K«5*PE 

H-e&£ 0 

[Hi 3] &w\z&&\3mtmmztiizft&mmm*G 
TMtf&cr>mmmx*hz> 0 

[Hi 4] hTC PWffi*«J*5j:0!A*«yw8iTffi« 

[Hi 5] *^K^«t S»*^K«oJ5ia[HlSScoft£if 

^ [Hi 6] ^^^co^ a B B ^^^eo^tb^7^HT^^ 0 
[Hi 7] ^WtciiSiRft^KSoJSiigXiSoK^ 

[Hl8] ^^PJ^i:5^ a B B ^^^So^X^omPJ 

[Hi 9] *^K^«tS?SA*^K«<oKitxS<7>KW 
HT*&£ 0 

[120] Hi 2 UfcHcTF'^/^P NLi P^f^ff-§- 
fE U H K H £ S it 5£S [Hi 2& V & « L t£B -b® 

[|2i] ^eTb^v^ — /n^^frflfj^ffiifD&^-f-^W^W 

TFT »I^7^^ 

AS ^SW^y^^JR 

g l ^m^m 

D L mMit^B 

px ni*^* 

CT ^[plIlfiB 
J(? CL #[6] 

C s t g 
dO N (+) 

d i mi mmm 
d 2 i2 ^m,m 
sdi ^Mti 

SD2 FUYVii 

gi v-bt&mm 

aof hmm^B^Mitm 

40 SUB1 TfBii^7^1f (7^7^ / • v h y ^ 

PL1 iSgiTiti 

SUB 2 ±.W&W#9*W& {#7-7 4 fr#mi8i : 

POL 1, POL 2--- j H3fetE 
F1L 7J^ — 7 JfrPM 
OC — Mi 
L C * a e B 

e m# 

W S L — 
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OR I 1, OR I 2 KffilJK 
PSV1 /^v/^-i/ayl 
RDR 7 M*>tfJifi\ 
EDR PP^JDm. 

MAX1, MAX 2 ffiTfe^^SI 
PNL 

CTM 48g^M81Sc*l5 
Tg, Td ^ffifttttfB 1 * 
LN ^QWrfflwSK-^^^ 
CB ^ii^v-fV 
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I N J MMAP 

B F I ^ — ^ ^ -f 

s r s yywy u-v^ hJR 

EPX x^Jf-^flg 

F G P 7 u — y Y'* y K 

p c b 8gBbEHli%£t£ 
F C 75y h^— 

ttm ffls&cH i ^a^jis^/fa^aJc 
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[11 7) 

a 17 



■GL 



(A) 



lAIX/ty»(gT)l 



SUB1 



AOF 



^GT \ 



1 1 
|aix 


(B) 





~SUS1 l»tt<bft(AOF)l 



AOF 



(C) 

|lT0^A«y#(g2)l fli 
' • I 
|3S2*HITOffl)| 

luB1 llTOX^I 



GU 



SUB1 




SUB1 




SUB! 




[in] 
0818 

CD) 







SiN(GJ)CVD 


Gl 


m 
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a-Si(AS>CVD 


SUB1 


m-(dO)CVD 



Gl l*3*Ka-Siffl)' 
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SUB1 | a-Si/rv+Xy^l 




SUB1 




5UB1 
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[Hi 9] 




a 19 

(G) 

J^DI fc f ^A ? »(d1)l g2 

|a5^h(Cr/AliH)| 
SUB1 lAlXy^f 




PSV 




(H) 



P1 jSN(PSV)CVDl *l 



SUBT 



G 



SUBt 




PSV 



SUBl 




[020] 

a 20 

CJ 

j ' l 1 1 . , I I 5 u 



[021] 



SUP 



= : 



CTM ->*>A-J» 
TTM 

CHI (ffl»lC^ -y^) 



PNL (jSSatiR'WlO 




PCB1 («t)EJS5*£) 
FGP (7l/-Ay9>F/t<vf«) 



^2 1 
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WD 

PCBl (KW>#J 



JN 3 




PRS 
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